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•21 Myeloid antigens 

identical pattern of tyrosine phofphorylated poly- 
peptides wa* observed. Prominent pbosphorylated 
polypeptides were identified with M 9 of 1 10, 72, and 
40kDa* Incubation of K-562 cells with MA73 
(2ZCU5) failed to induce a similar pattern of 
pbosphorylated polypeptides. Incubation with the 
aoss-UnUog antibody alone, OAM F(ab% similarly 
did not Induce novel pbosphorylated polypeptides. 

The pattern of tyrosine phosphorylation observed 
following aosa-finldcg of ind-CD32 mAb is consistent 
with data previously reported utilizing Fab fragments 
of mAb IV J that showed that the 40-kDa tyrosine 
pbosphorylated protdn was FcyRIl (8]. The identities 
of the other tyrosine pbosphorylated substrates of AT r 
110 and 72kDa are currently under investigation. 

The observation that mAb MA2J (BAS62-11) 
induced a similar pattern of tyrosine pbosphorylated 
polypeptides but yet does not recognize CD 32 suggests 
that this mAb binds an antigen on the surface of K-562 
cefls via the Fab domain and then activates Fc^Rn via 
its Fc region. This could be accomplished by; (1) 
formation of cellular Imfii^i^ complexes that could 
bind to FcyRII on other K-562 cede; or (2) tripartite 
engagement of IgO molecules on the same cell with 
subsequent cross-Unking by the secondary antibody. 
This finding indicates that ascites containing whole 
immunoglobulia of an mAb directed against a 
different cefl surface molecule could induce FcyRII- 
mediated tyrosine phosphorylation. Thus it points out 
the necessity of using Fab or F(ab'), fragments of 
mAb when investigating the cellular signal 



M 

transduction mechanisms of any receptors on cells 
expressing FcyR. The physical cross-Unking of such 
intact immunoglobulin molecules may produce 
patterns of tyrosine pbosphorylated proteins similar 
to those induced by cross-linking of FC7RIX alone. 



These studies were supported by NW grant CA38053. 
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M8.2 Specificity of CD32 mAb for FcyRIIa, FcyRIIbl, and Fc7RIIb2 
expressed in transfected mouse B cells and BHK-21 cells 

PBTRA BUDDE, VOLKBR WBINRICH, PETER SON DERM ANN, NILS BE WARDER, 
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Six monoclonal antibodies (mAb) of the CD32 panel 
were analysed for thdr spedfldty against the various 
FC7RII isoforms expressed in the FcyR- mouse B- 
ceO Dne IIA1.6 [1] and BHK-21 cefls (2) . In addition, 
we compared the reactivity of the mAb with the 
respective receptors homologously expressed in the 
human B<eO line Daudi (FcyRIIbl + and FbyRilb2+) 
as wdl as K-562 cefls (Fc>RJIaHR + /LR + ; HR- high 



responder and Ut-low responder). Besides the six 
Workshop antibodies, wo included three new mAb 
obtained in our laboratory, 1A4, II1A5. and II8D2, 
which were compared with an mAb MAI 79 (AT 10) 
known to recognize all CD32 isoforms (31.. 

Using FACS analysis, we found that the two mAb 
MA23 (BAS6M 1) and MA73 (2ZC1 13) did not react 
with any of the FcyRII, independent of the cell lines 
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log fluorescence intensity log (luortmnct intensity 

Flg,l Rcacdvhyof CD32mAbonCD19-f human BceQs 
prepared from tondh. After T~cefl meting 91 per oat of 
the cells wet CD19+. Cdb (fx 1<P) wen incubated 
with the various Workshop mAb (1 : 100 diluted) and mAb 
ATI 0 aod IA4 (FcylUIb-spedfic) as culture supqnatants, 
followed by Incubation with a fluorescein isothiocyanate 
(FrrCHabdled goat anti-mouse IgG+IgM F(ab')> 
fragment and analysed by flow cytometry. 
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studied (Table I). mAb MAIM (FU8.26) recognizes 
. FcyRIla, Fc^RIlbl, and Fc?RIIb2 equally wed, 
independently of the cefl line studied. In contrast, mAb 
MA72 (KB61) shows a preferential btadmgtoFcyRIIbl 
and FcyRIIbl in IIA1.6 cells (Table I). mAb MR7 
(IV.3) and MA126 (OKM5) showed a strong preferen. 
dal binding to FcyRIIa compared to FC7RIIM and 
FC7RU02, when expressed either in mouse or human 
B cells. Interestingly, this could only be observed in 
mouse B cells (DAI .6) but not in BHK-21 cells. In tUs 
cefl line the FcrRIIb isoforms are also recognized by 
MR7 0 V. J) and MAI 26 (CDCM5). Therefore, either 
different gtycosyiation patterns of the respective 
Fc^RIIb isoforms or associated surface molecules in 
B ceJIs are responsible for the varying antibody 
specificity. None of the mAb reacted with CDI6- 
FcyRIIa chimeric receptors containing either 23 or 47 
amino adds (aa) of the extracellular region of F^RUa 
(phu transmembrane and cytoplasmic region) [2]. 
Among the Workshop antibodies tested on human 
tonsillar B cells, only mAb MA72 (KB61) and MA 128 
(FUS.26) gave positive results (Fig. 1). In contrast to 
all transfected cell Ones analysed as weO as Daudrand 
K-S62 cells, MA23 (BAS62-11) gave bright 
. fluorescence signals on human tonsillar B cells (Rg. 1). 

Using a synthetic peptide (aa 30-39 of the mature 
protein) of FcyRTlb2 as wefl as Fe?RIIh2 expressed in 
£fcto*cAfoctfweraisedapand^ 
spedfldty. mAb 1A4 (IgM) directed against the syn- 
thetic peptide shows a strong specificity for FeyRIIb 
expressed in human B ceDs and B<eU lines comparable 
to that of mAb MA179 (ATIO) and MA72 (KB6I) 
(flg. I; TuMe 1). Interestingly, this mAb does not react 
with FcyRIIbl and FeyRIIb^ expressed in mouse B 
cells (I1A1.6) as wefl as in BHK-21 cells (Table 1). 
FJuither studies (not described) revealed, that mAb 1A4 
mostry reacts with activated B cells. The specificity of 
the antibody was verified by immunopxedpiution of 
Fc-yRHb I and FcyRHb2 from Daudi cefls (Table 2). 
The mAb II1A5 and IISD2 were raised against the - 
FcyRIIb2 expressed in E. coti and were selected on „ 
BHtC-21 ceils expressirig FcyRIIb2. In FACS analyses 
mAb II1A5 and U8D2 recognize FeyRIIa and FeyRIIb u 
isoforms only when they are expressed on BHK-21 
cdb. In contrast, in Western blot analyses both . 
antibodies detected FcyRII, independently of the cell - 
line expressing the receptors (Table 2). Here, mAb* 
II8D2 shows specificity for the FcyROb isoforms, 
whereas mAb II1A5 recognizes both FcyRJIa and 
FeyRIIb. Thus, it is possible to differentiate between *0 
FeyRHa and FeyRIIb isoforms expressed in different 
cells and cefl tines by Western blot analysis. 
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Fif* 2 ImmunopredpiUtion of boroologouily and 
heteroloiouily caressed CD32 using mAb FUS26. 
Immunoprcdpftation tad detection were performed as 
described in the legend to Table 2. The figure shows a 
representative result of the precipitation experiments 
summarized in Table 2. 
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The efficiency of ine Workshop antibodies for 
immunoprecipitation of FcyRII isofonns from different 
cells was analysed using transfected BHK-21 and IIA1.6 
cdlsuweUu D audi cells. The PcyRIl precipitation 
was Judged by hnmunoblotting using Che new mAb 
ni AS. Among the antibodies tested, only mAb AT10 
and FU8.26 were able to bind both Fc?RlIa and 
FcyRIIb isofonns with affinities sufficient to isolate 
the immune complexes (Table 2). These results 
confirm the data obtained by FACS analysis (Table 1): 
Using mAb MR7 (IV.3) we could only isolate the 
FcyRJI* from BHK-21 and IIA1.6 cells. The reactivity 
of MR7 av.3) against the FcyRIIb isofonns expressed 
in BHK-21 ceDs observed by FACS analysis fTable 1 ) 
must be a fsdrry weak binding because we could not 
Isolate these Fey RU by immunopre d p it at ion (Table 2) . 
Comparable results were obtained with mAb CRMS . 
The only difference is that CQCM5 is more efficient in 
inununopredpitating the FoyRlIaLR aOoform (Table 
2). The counterpart to MR7 (IV J) and MA126 
(C1KM5) for immunopredpitation is mAb MA72 
(KB61), which specifically reacU with the FcyRIIb 
isof orma (Table 2). This differential reactivity ia not 



. Table 2 Immunopredpitation effidency of anti-CD32 mAb with homologously aiyiheterologously expressed 
receptor isofornu* , 
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Immunoprecipitation efficiency with 1 
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BHK-21 



nAi.6 



BHK-21 IIA1.« 
FcyRHaHR FoyRHaLE Fc T RIIaHR FeyRIlaLR PcyRKM FcyRIIb* 



FcyRIIb 



MR7 


IVJ 


+ ♦ + 


♦ + + 


+ + ♦ 
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•Cdb (tee footnote* to Table I) ware tscsbaied with the mAb under utomtins coodJttow ai « # C (eaotpt for mAb MA7S where the edk 
were toed before adding the antibody). The ceih were rubseqacatly tyud la modified R1PA buffer (10 mM Trte-HQ, pH 7.2; 1* wA 

fluoride (PMSF); I TlU/ml iprotinio). The cefl-free Mpcrnataitt was wbjected to Proteta A+O^epharose^mia, 4 *C). Bwiadtmmwie 
complexes were etuted tains ample buffer and were mbjected to SDS-cmryterytaaids *d ctmrophortsb (FACE). After blpttfaa on to 
rmtrocdtukue membranes, the varioaa rVyRU Uoformi woe detected turns mAb I1SD2 (FcrRMb) and 01 A5 (FC7RIU ♦ FcyRIIb).. Bcmod 
mAb was detected afUrbkubatto 
(Araerahamji 

f NO. Not done. No rcactioo; ±. very weak rcactivfty; + 10 indicate! 
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observed In FACS analyses, which seems to be mainly 
due to Che lower affinity of this antibody for the 
FcyRIIa allofonns. The mAb MA73 (2ZC1 15), which 
is negative on intact cells (Table 1), specifically reacts 
with both FcyRIIbisoforms in cell extracts. Using a 
series of F07RIIM mutants [2] lacking various 
numbers of amino adds from the carboxy-terminal 
end of the receptor we found that this mAb does not 
recognize FcyRIIh? mutantt tacking nine amino 
adds at the carboxy terminal end, In contrast, 
changing the Tyr273 residue into a Phe residue 
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does not Influence the reactivity of mAb MAT3 
(2ZCI15). 
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M8.3 Binding heterogeneity within the CD32 panel of mAb 
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The CD32 molecule (Fcy**U) represents a 40-kDa 
low-affinity receptor for IgO, and is encoded by three 
genes, FC7RIIA, 1IB, and 1IC, aO localized on 
chromosome iq23-24. The transcripts derived from 
genes IIA (FcyRIU) and 11B (FoyRlIb) differ both in 
their signal peptides and cytoplasmic domain-encoding 
regions, whereas extracellular and transmembrane 
encoding regions are * 92 per cent homologous [!), 
The FcyRIIC gene hiss been characterized as a result 
of a cross-over event between the IIA and 1IB geno 
(21, and the transcript of gene IIC was found to be 
identical in its signal peptide and eifraeeOutar and 
transmembrane-encoding regions to FoyRUb, whereu 
the cytoplasmic region-encoding domain was identical 
to that of FoyRlIa [3]. FcyRllA is, furthermore, 
polymorphic and two allotypes have been defined that 
diffabyasingkamino add (aa) at position 131 within 
the second Ig-like domain, where an argtaine or 
histidine is found. These two allotypes differ in their 
ability to bind mouse (m) IgOl complexes: FC7RII* 
R131 interacts effectively whh mlgOl (previous name: 
high-rcsponder FcyRIIaX in contrast to FoyRIIa-H131 
(previously: low~responder) (4). Egression of the 
FcyRIIA gene is found on monocytes, neutrophils, 
and platelets [3), and evidence has been presented for 
(low-level) expression on B lymphocytes [6). 
Additional diversity is found within the FC7RUB 
subclass, which comprises three isoforms: FcrrRlIbl, , 



IXb2, and lib). The FoyRIIb2 isoform is identical to 
Ilbl except for the lack of a 19-aa insert' in the 
cytoplasmic region (due to alternative splicing of the 
CI exon). FcyRIlb3 is almost identical to Hb2, but 
Ucks information for the putative signalase cleavage 
site, due to an alternatively spliced S2 exon [3). The 
FcyRIIb 1 and IIb2 transcripts were both found to be 
expressed on B lymphocytes [<|. 

In order to assess the reactivity of the CD32 
Workshop panel monoclonal antibodies (mAb) with 
the different FoyRII molecules, we generated a panel 
of stable transfectants. Three different mouse ceil Ones 
were used for transection, in order to avoid reactivity 
with endogenous human FoyRII molecules on cells, 
and to minimize other cell type-specific effects (for 
example, variation in giycosylatioh patterns). 3T6 
fibroblasts were transfected with cDNAs encoding 
Fc?RIIa-H131, 11*4131, and FeyRIIbl 9 14,7). Of 
these, FoyRIIbl* is identical to FeyRIIM except for 
one an difference at position 1 1 within the cytoplasmic 
tail, where a tyrosine (Ilbl) is replaced by anaspartk 
add (Ilbl*). Moreover, these cDNAs, as weD as 
FcyRIIbl and IIb2 cDNAa, were expressed in a 
mFcyR-oegativc and surface IgG2a-positive mouse B- 
cefl line IIA1.6 {«). The third ceO type we used for 
transfection was mouse T-cell line RMA-S, which 
binds anti-mouse FcyRII/UI mAb 2.402 {8] and, 
thus, expresses endogenous mouse FcyR. These 
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